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STROKE QUERI STRATEGIC PLAN 2008 
 

Executive Summary 
 
Overview 
 

The mission of the VA HSR&D Stroke Quality Enhancement Research Initiative (QUERI) is to 
reduce the risk of stroke and to foster system, provider, and patient processes that result in the 
best possible outcomes for veterans with stroke.  This mission is accomplished by focusing on 
three core clinical goals:  

Goal 1: Promote recommended risk factor management to reduce the risk of stroke 
Goal 2: Improve in-hospital management to reduce stroke morbidity and mortality 
Goal 3: Ensure that veterans with stroke receive appropriate and timely interventions to 

promote rehabilitation and recovery 
To address these clinical goals, we employ cross-cutting methodological approaches including: 
healthcare system redesign, information technology (IT) interventions, and self-management 
strategies. We operationalize our mission via work conducted by three Workgroups: Risk Factor 
Management (Drs. Bosworth and Matchar, co-lead); In-hospital Management (Dr. Bravata, 
lead); Rehabilitation and Recovery (Drs. Chumbler and Williams, co-lead). 

 
Accomplishments and Future Plans 
   
The Stroke QUERI has successfully partnered with OQP and PCS to promote ongoing 
development and assessment of stroke performance measures. The earliest work took place in 
rehabilitation, with the development of the Functional Independence Measurement 
Performance Indicator for all hospitalized veterans with stroke, traumatic brain injury, or 
amputation. Recently, this measure has been transitioned to a Supporting Indicator due to 
overall consistently high level of performance; PCS/PM&R continue to track this indicator of 
consideration for needed rehabilitation services. 
 
More recently, the Stroke QUERI has worked with OQP, PCS, ONS, and others to measure 
inpatient stroke care quality. This OQP Stroke Special Project is providing data about key 
evidence-practice gaps in risk factor management and inpatient stroke care. We continue to 
work with the above offices and with clinical leaders in the field to feedback stroke performance 
data to the field and to strategically plan our activities in response to these data. Our future 
plans are to repeat measurement with OQP in FY10 and to identify and promote the most 
appropriate of these indicators for ongoing stroke performance measurement. 
 
We also continue to focus efforts on modification of stroke risk factors for primary and 
secondary stroke prevention. Work in this area has over time coalesced into our strategy to 
identify veterans at high risk for stroke, either first or recurrent stroke, and to develop IT tools 
and self management programs to improve care. We anticipate future risk factor management 
efforts to be shaped by OQP evidence-practice gap data, by the development of new evidence 
(e.g., THINRS trial), and by our partnerships with IHD/CHF QUERIs, OQP, and PCS. 
 
Highlights of accomplishments and future plans are given below for each of our three clinical 
foci. 
 
Stroke risk factor management. Beginning in FY07, the Stroke QUERI has directed significant 
energy and resources toward further defining and prioritizing our work in risk factor 
management. Our vision is to develop programs in primary and secondary prevention to: 1) 
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identify veterans at highest risk of stroke, and 2) provide effective risk factor management 
programs tailored to the veteran’s individual stroke risk factors. In pursuit of this vision, we 
have used RRPs to define current practices in risk factor education post-stroke and to 
understand how information about risk factors is communicated. In FY08 we initiated an RRP 
to examine the effectiveness of using administrative data to identify veterans at highest stroke 
risk (Cheng RRP). If successful, we plan to utilize this risk assessment method in a regional 
intervention to improve stroke risk factor management (primary prevention). Our RRPs have 
led directly to two projects involving evaluation of self-management strategies: one to improve 
hypertension management (VSTITCH, primary prevention) and one addressing multiple stroke 
risk factors as veterans transition from hospital to home after stroke or TIA (TOOLs, secondary 
prevention). Finally, we have built on two pilot studies of evidence-based sleep apnea 
treatment in funding an IIR aimed at evaluating this intervention for improving blood pressure 
control and reducing recurrent event rates in patients with stroke and TIA. We plan to continue 
partnering with other QUERIs in cross-cutting risk factor issues including improving physical 
activity (DM, IHD QUERIs) and anticoagulation management (CHF, IHD QUERIs). Our ultimate 
aim is to combine programs proven effective (our work or others) to provide tailored 
management of multiple risk factors to reduce stroke risk. 
 
In-hospital stroke management. One of our long-term goals has been to develop a stroke 
scorecard so that the quality of VA stroke care could be accurately assessed at a facility level 
over time. We began this effort in FY06 with initial discussion with OQP and conducted 
baseline assessment of national inpatient stroke care in FY07. In this project, we successfully 
partnered with OQP, PCS, ONS and others to plan, collect, and score data for 14 inpatient 
stroke quality metrics in 5,000 veterans with a VA stroke admission in FY07 (including metrics 
based closely on the 10 JC stroke quality indicators) and in FY08 presented these data 
nationally to CMOs and QMOs and to individual facilities. As a result of this effort, OQP is 
planning to repeat data collection in FY10. In support of this ongoing focus on inpatient stroke 
care processes, our CPRS-based SQUIDSS tool (in current development) will provide not only 
a reminder of best practices at the point of service but will allow for documentation and 
reporting on these key processes to facilitate efficient regional and national measurement and 
reporting of stroke care quality metrics. 
 
Another key accomplishment in in-hospital management of stroke is our use of system 
redesign methodologies to promote quality improvement in stroke care. In FY07 we first 
employed these strategies in our dysphagia implementation project, resulting in the 
development of a Lean/System Redesign training program and improved dysphagia screening 
processes. We then used the training program as a foundation for our FY08 implementation 
project as we partnered with clinical teams at 7 VAMCs in VISN 11 to engage in stroke quality 
improvement efforts around two Joint Commission stroke quality metrics: dysphagia screening 
and discharge on lipid-lowering medication. Stroke QUERI implementation coordinators trained 
stroke champions at all 7 facilities on system redesign methods, collaboratively set future 
goals, and conducted ongoing facility team coaching to promote sustained improvement. 
Compared with the FY07 OQP data for VISN 11,  June–September FY08 data demonstrated 
that dysphagia screening rates increased from 24% to 47% and discharge on lipid-lowering 
medication improved from 83% to 86%. In addition to fostering improvements in these two 
stroke quality indicators, the project also successfully developed and implemented a standard 
CPRS acute stroke order set at each VISN 11 facility. We are planning our FY09 
implementation efforts around this methodology to promote successful implementation 
strategies while taking advantage of the planned FY10 remeasurement of inpatient stroke 
indicators as a means of conducting widespread evaluation of methods used to improve stroke 
care. 
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Stroke rehabilitation and recovery. Our aim in this domain is to improve access to post-stroke 
care that promotes optimal stroke recovery. As such, we are focusing on the area of access 
(via telehealth and cost-effectiveness of various systems of care) and post-stroke depression. 
Initial Stroke QUERI focus in improving stroke recovery (2004 and prior) included development 
and national implementation of a performance measure assessing whether rehabilitation was 
considered for all veterans admitted with stroke (the FIM performance measure). Due to 
continued high success in achieving this measure nationally, the FIM measure was transitioned 
to a supporting indicator in FY07. This measure continues to be monitored at the national level 
by OQP/PM&R. 
 
Initial work in gap analysis and effectiveness studies in post-stroke depression led to an active 
implementation project employing a CPRS nurse and provider reminder to promote depression 
screening and treatment post-stroke. Preliminary data suggest that the PSD intervention has 
improved post-stroke depression screening rates; we expect complete data on this project in 
FY09 and plan a follow-up study to expand the use of this reminder in other settings. 
 
We also used RRP funding in FY06 and 07 to develop telehealth dialogues related to 
rehabilitation and post-stroke care; this led to our ongoing project evaluating the use of existing 
IT tools to promote access and quality of rehabilitation post-stroke. Similarly, RRP funding in 
FY07 led to an ongoing project evaluating the cost and quality of different care delivery 
systems for providing post-stroke rehabilitation in the VA. We expect that these ongoing 
projects will lead to future work in the next 2-3 years focusing on implementing systems of care 
to provide best practices in and access to post-stroke rehabilitation in the VA.  
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SECTION 1: CENTER MISSION, GOALS AND SCOPE 
 

1.1 Clinical Focus and Scope 
 
Stroke encompasses multiple diagnoses, most commonly divided into hemorrhagic and 
ischemic stroke subtypes.  Hemorrhagic stroke represents approximately 15% of all strokes in 
the U.S. and includes the major diagnoses of intracerebral hemorrhage and subarachnoid 
hemorrhage.  Ischemic stroke represents approximately 85% of all strokes in the U.S. and as 
such is the stroke condition on which the VA Stroke QUERI is focused.  Broadly speaking, the 
Stroke QUERI is committed to improving care and outcomes for veterans at risk for ischemic 
stroke and those who have sustained an ischemic stroke.  

 
It is in the at-risk population that we have the greatest overlap with other QUERI centers who 
are addressing vascular risk factors.  This overlap is most relevant for the Diabetes, Chronic 
Heart Failure and Ischemic Heart Disease QUERIs.  In addition to our work in risk factor 
management for hypertension (primary and secondary prevention), and multiple risk factor 
interventions (secondary prevention), we partner with other QUERIs in projects focusing on 
improving management of common vascular risk factors including: physical activity (DM, IHD 
QUERIs) and anticoagulation for atrial fibrillation (IHD, CHF QUERIs). 
 
One of the challenges for the Stroke QUERI is the reality that stroke is a heterogeneous 
condition that includes the provision of care by many different types of providers (e.g., nurses, 
internists, neurologists, physiatrists, therapists) across many different practice settings (e.g., 
outpatient primary care, outpatient specialty care, inpatient, rehabilitation, long-term care).  We 
also have the challenge of being a high impact, high acuity condition for which the volume and 
type of stroke cases varies substantially from one VA facility to another.  The Stroke QUERI is 
committed to engaging across all aspects of the stroke care continuum from prevention to 
acute treatment to rehabilitation and recovery, but we recognize the need to focus our work to 
realistically set and accomplish goals and to most effectively meet the needs of VHA.  Thus, 
within each of these three major areas and with ongoing explicit input from our Executive 
Committee, we have focused on specific clinical area(s), as supported by our assessment of 
the epidemiology, treatment evidence, and existing practices in these clinical areas. These 
major clinical foci include: treatment of hypertension, multiple risk factor interventions, inpatient 
stroke care processes, detection and treatment of post-stroke depression, and access to and 
cost of stroke rehabilitation. 

 
1.2 Significance and Consequence: Epidemiology, Morbidity/Mortality,  

Quality of Life and Costs 
 

Stroke Prevalence: Each year in the U.S., about 700,000 people experience a new or 
recurrent stroke.1  Approximately 500,000 of these are first strokes, with 200,000 recurrent 
attacks.1 Stroke prevalence increases with increasing age and among people with Black 
race/ethnicity.  For example, the stroke prevalence among men aged 65-74 years is 6.7 per 
1000 for Whites and 10.4 per 1000 for Blacks, but among men aged ≥85 years the rates are 
16.8 per 1000 for Whites and 24.7 per 1000 for Blacks.1 
 
Mortality: Stroke is the third leading cause of death in the US. One in seven stroke survivors 
die within 6 months after their stroke, and more than half die within the first 5 years post-stroke.  
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Figure : 2003 Stroke age-adjusted Death Rates by state 

 
Geographic variation is known to exist in stroke mortality with the highest stroke mortality rates 
seen in the southeastern region of the United States (see map above).1   Although the stroke 
mortality rates decreased considerably during the 1970s, this rate of decline has slowed 
substantially in recent years.  Stroke mortality remains highest among Black males and Black 
females.2     
  Figure. Death Rates for Stroke by Race and 

Sex, U.S., 1950-2004   
Morbidity: Stroke is a leading cause of 
serious, long-term disability in the U.S., 
with over 5.5 million Americans having 
survived a stroke.2  Of these, more than 
1.1 million American adults report difficulty 
with functional limitations or activities of 
daily living as a consequence of stroke.3   

Among stroke survivors, 15-30% are 
permanently disabled,2 with 20% requiring 
institutional care at 3 months after stroke 
onset.1  Stroke is considered the leading 
cause of acute-onset adult disability, and 
often has persistent negative effects on 
quality of life of both  
patients and their family caregivers.3-5 

Costs: The estimated direct and indirect cost of stroke in 2006 was $57.9 billion, consisting 
of $37.3 billion (64%) in health care expenditures, $6.4 billion (11%) in lost productivity due 
to morbidity, and $14.2 billion (25%) in lost productivity due to premature mortality.1  At the 
individual level, mean lifetime direct cost of ischemic stroke in the U.S. is $140,048.  Stroke 
costs increase with increasing stroke severity such that the average cost for the first 30 
days post-stroke was $13,019 for mild ischemic strokes and $20,346 for severe ischemic 
strokes.1  Evidence suggests that the cost burden falls disproportionately on minorities. 
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Stroke in the VA System: Within the VA, approximately 17,000 patients were treated for 
stroke during FY05. Data from our OQP Stroke Special Project suggest that in FY07, nearly 
6,000 veterans were admitted to a VA facility with a primary discharge diagnosis of 
ischemic stroke.  Given that this cohort excluded admissions for rehabilitation care, 
excluded patients with in-hospital stroke, and excluded patients with stroke and 
concomitant medical illness where the stroke was coded secondary to the medical illness 
(e.g., stroke in the setting of acute myocardial infarction), this figure of nearly 6,000 
veterans is an underestimate of the actual number of annual ischemic stroke admissions 
within VHA.  One year post-stroke mortality for VA inpatients is approximately 20%; and 
30% of veterans with stroke are discharged to non-community, institutional settings.5  The 
total VA cost of stroke treatment was almost $315 million in FY05, with a cost per patient of 
over $18,000.  The importance of stroke within the VA is emphasized by the fact that stroke 
patients account for over 10 percent of the VA’s complex caseload, with a cost per patient 
that is over 3.4 times the overall VA average.4 

 
Veterans are at increased risk of stroke because three of the most important stroke risk 
factors are common among the veteran population: older age; hypertension; and atrial 
fibrillation.  Hypertension affects more than 8.5 million veterans, and approximately 220,000 
veterans have atrial fibrillation (2004 VHA Medical Inpatient datasets, both Acute Inpatient 
Main and Extended Care Main files, and VHA Medical Outpatient dataset).  

 
 

Variation in Stroke Care Quality: Despite advances in the prevention and acute management 
of stroke, many patients do not receive high quality care. Wide variation in acute stroke care 
exists including under-use of established therapies (e.g., antiplatelet agents, anticoagulation for 
atrial fibrillation), over-use of unproved therapies (e.g., intravenous anticoagulation), and 
misuse of therapies (e.g., errors in the administration of thrombolytic therapy).6-9  In FY09 the 
Stroke QUERI will report national VA acute stroke care quality metrics as well as performance 
on pre- and post-stroke risk factor management in 5,000 veterans admitted to the VA with 
stroke in FY07. Despite successful implementation of stroke care quality improvement 
programs at many individual facilities, stroke care quality has not been improving substantially 
for the nation.  For example, among Medicare beneficiaries only 55% of ideal candidates 
received warfarin for atrial fibrillation during 1998-1999 and this rate increased only modestly to 
57% in 2000-2001.7  Similarly, among the U.S. academic medical facilities in the University 
Healthsystem Consortium, only 45% of stroke patients received screening for dysphagia prior 
to oral intake in 1999; this rate fell to 35% in 2001, and was 38% in 2005.10  The Paul Coverdell 
Stroke Registry, a national sample of acute stroke admissions, found that although 92% of 
patients received antithrombotic therapy at discharge, only 45% of eligible patients were 
screened for dysphagia, 34% had lipid evaluation, and 21% received counseling for smoking 
cessation.11  

 
 

 
1.3 Treatment/Management Evidence Base 

 
Selected examples of the evidence guiding the Stroke QUERI scope of work are included 
below.  We have focused on evidence pertaining to our key areas of focus: hypertension, 
multiple risk factor management, and atrial fibrillation; inpatient care quality; post-stroke 
depression, and stroke rehabilitation access and cost.  Relevant guidelines referencing these 
examples are given in Section 1.5. The examples of the evidence are organized around the 
framework of the three Stroke QUERI clinical goals. 
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Clinical Goal No. 1: Promote recommended risk factor management to reduce the 

risk of stroke 
 
Hypertension Management: Compelling evidence for more than 30 years has demonstrated 
that the control of high blood pressure contributes to the primary and secondary prevention of 
stroke.12-15  Hypertension has been identified as the risk factor with highest population 
attributable risk for stroke, representing the primary cause in over 50% of all ischemic 
strokes.16  Overall, antihypertensive therapy is associated with a 30% to 40% reduction in the 
incidence of stroke.17  Numerous studies, conducting in a variety of settings, have 
demonstrated that a decrease of 10 mm Hg in systolic blood pressure is associated with a 30% 
decrease in the relative risk of stroke.18-20    

 
Multiple risk factor interventions: Most patients with stroke have more than one vascular risk 
factor. Data from a national sample of 55,000 veterans with stroke from FY 1991 to 1997 
showed that 56% had hypertension, 28% had diabetes, 8% had hyperlipidemia and 10% had 
atrial fibrillation.21  We are currently analyzing the OQP data to assess the patterns of risk 
factors observed in veterans admitted with stroke in FY07. Although evaluation of treatment of 
a single risk factor may be scientifically advantageous, the reality for veterans is they have 
multiple risk factors to manage, necessitating guideline-adherent prescribing, ongoing 
monitoring, behavior change, self management, and communication with health care providers. 
For this reason, the Stroke QUERI is working to develop effective methods of identifying 
veterans at high risk of stroke, communicating stroke risk to patients, promoting best practices 
among providers, and evaluating self management interventions to improve risk factor 
management pre-and post-stroke. 
 
Atrial Fibrillation Management: Atrial fibrillation is an increasingly common, potent, and yet 
modifiable risk factor for stroke. Multiple clinical trials have demonstrated the superiority of 
warfarin compared with placebo in the prevention of thromboembolic events among patients 
with nonvalvular AF. Pooled data from 5 primary prevention trials of warfarin versus control 
have been reported.22  The efficacy of warfarin has been shown to be consistent across 
studies, with an overall relative risk (RR) reduction of 68% (95% CI, 50 to 79) and an absolute 
reduction in annual stroke rate from 4.5% for the control patients to 1.4% in patients assigned 
to adjusted-dose warfarin. This absolute risk reduction indicates that 31 ischemic strokes will 
be prevented each year for every 1000 patients treated. The risk reduction for both primary and 
secondary prevention is similar.23  Overall, warfarin use has been shown to be relatively safe, 
with an annual rate of major bleeding of 1.3% for patients on warfarin compared with 1% for 
patients on placebo or aspirin.  The optimal intensity of oral anticoagulation for stroke 
prevention in patients with AF is an International Normalized Ratio, 2.0 to 3.0. Recent data 
from the VA Cooperative Study THINRS trial demonstrated that home INR monitoring with 
point-of-care devices may be an alternative to conventional anticoagulation management for 
veterans on warfarin. (AHA Scientific Sessions presentation November 2008).  

 
Clinical Goal No. 2: Improve in-hospital management to reduce stroke morbidity 

and mortality 
 
Evidence-based inpatient stroke care encompasses acute treatment with thrombolytics, 
treatments to prevent complications, and initiation of appropriate measures to reduce the risk of 
recurrent stroke. The 10 stroke quality indicators currently endorsed by the Joint Commission 
and other national groups as representing quality stroke care, and used in their Primary Stroke 
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Center certification program, are given in the table. Although a review of the evidence behind 
each of these indicators is beyond the scope of this plan, we choose to focus our inpatient 
quality improvement efforts on the indicators that: 1) have a documented performance gap, 2) 
that are applicable to the largest number of veterans with stroke, and 3) that have the best 
evidence in support of their link to important stroke outcomes. Indicators that have been a 
focus of active implementation projects or are part of planned upcoming projects are noted in 
the table. We will continue to use the OQP FY07 data to guide the focus of our inpatient stroke 
quality improvement interventions. For example, if the OQP data suggests a significant gap in 
receipt of tPA by eligible veterans with stroke, we will plan future projects and activities 
accordingly. 
 
Harmonized JC Inpatient Stroke Quality Indicators* Focus of QUERI project 
Thrombolytic Therapy Administered to Eligible Patients  
Deep Vein Thrombosis (DVT) Prophylaxis  
Dysphagia Screening Before Oral Intake A 
Antithrombotic by Hospital Day 2  
Assessed for Rehabilitation  
Discharged on Antithrombotic Therapy  
Patients with Atrial Fibrillation Receiving Anticoagulation P 
Discharge on Cholesterol Reducing Medication A 
Smoking Cessation Counseling A 
Stroke Education A 
A = active project, P = planned project, *Note: all of these measures were included in the OQP 
Stroke Special Project 
 

Coordinated Inpatient Stroke Care: A meta-analysis of randomized controlled trials of 
organized inpatient stroke units found that stroke units were associated with a 17% reduction in 
one-year mortality (OR 0.83; 95% CI 0.69-0.98) and 25% reduction in the combined endpoint of 
death or institutionalization (OR 0.75; 95% CI 0.65-0.87).24,25  This benefit of stroke units is not 
likely due to differences in patient characteristics between stroke units and general wards 
because the trials were randomized.  In addition, many of the observational studies 
demonstrated that patients were similar with respect to their baseline characteristics. A Dutch 
study found that composite team functioning was instrumental in quality of care improvements in 
stroke (primary outcome reducing length of stay).26  Another study of stroke units documented a 
number needed to treat (care in stroke unit) to prevent one death is only 5 for 30 day mortality 
and 6 for 1-year mortality.27  Much of the data reflecting the benefits of stroke units is largely 
based on European style multidisciplinary combined acute-rehabilitation units and may not 
reflect the current practices within the typical US stroke unit which is focused on acute care with 
a much shorter length of stay. VA is evaluating the structure of inpatient stroke care across the 
VA in a national FY08 IG survey; we plan to utilize these data in conjunction with our OQP 
stroke quality data to determine the association between structures of care and stroke care 
quality in VA facilities. 

 
Clinical Goal No. 3: Ensure that veterans with stroke receive appropriate and 
timely interventions to promote rehabilitation and recovery 

 
Access to Post-stroke Rehabilitation: Adherence to the VA/DOD post-acute stroke 
guidelines are associated with improved functional recovery, community rehabilitation 
discharge, and patient satisfaction.  Specifically, increasing guideline adherence from 50% to 
75% could increase Functional Independence Measure (FIM) motor score at rehabilitation 
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discharge by 4 FIM points and increasing adherence by 10 points is associated with a 1.4 odds 
ratio for being discharged to the community.28  Our ongoing telehealth stroke rehabilitation 
project is examining whether telehealth devices can improve adherence to post-stroke 
rehabilitation recommendations and patient function post-stroke. Our ongoing rehabilitation 
cost-effectiveness and modeling studies are examining how the structure of rehabilitation care 
is associated with both cost and quality of post-stroke rehabilitation.  
 
Post-stroke depression (PSD): Using VHA inpatient/outpatient administrative databases, it is 
estimated that between 30% to 57% of individuals post-stroke have depression. PSD is 
associated with worse functional outcomes, lowered quality of life and increased post-stroke 
mortality.  Our prior work has demonstrated that these effects are present in veterans with 
stroke and we found that those with a new depression diagnosis post-stroke had a 25% 
increase in mortality and health care utilization post-stroke.29,30  We have also recently shown 
that for veterans receiving only VHA care post-stroke there is no geographic variation in 
depression diagnosis, but among dual-users of VHA and Medicare post-stroke care, veterans 
in the Southeast, Mideast, and Far West regions are less likely to be diagnosed with 
depression.31  
 
Current VA/DoD and ASA guidelines recommend screening for depression post-stroke. 
Although many existing depression screeners have been shown to be valid in assessing 
depression post-stroke, we documented that the PHQ-9 and PHQ-2, commonly used for 
depression screening in VA Primary Care clinics, are valid assessments of post-stroke 
depression.32 Several small clinical trials have suggested that treatment with an antidepressant 
can improve depression symptoms in patients with post-stroke depression, and we recently 
completed a five-year multi-site randomized trial of depression care management 
demonstrating that guideline-adherent depression care resulted in significantly more 
depression remission than usual care after stroke.33  Our ongoing implementation study is 
evaluating whether a CPRS-based depression screening and treatment reminder is more 
effective than usual care in improving depression detection and treatment in the first six months 
post-stroke. 

 
Emerging and/or Controversial Evidence 

 
In addition to the evidence detailed above, some other aspects of stroke care reflect new 
emerging and/or controversial evidence related to ischemic stroke treatment or prevention, or 
represent areas with a strong evidence base that we are currently examining for evidence-
practice gaps in the OQP FY07 data.  Among this broad group of possible additional areas of 
stroke care worthy of mention, we focus on those with the most robust evidence and/or current 
investigation including: 1) extending the time window for receipt of thrombolysis, 2) evidence for 
the use of specific rehabilitation modalities (e.g. robot-assisted therapy), 3) treatment of 
symptomatic and asymptomatic carotid stenosis, and 4) management of transient ischemic 
attack (TIA). 

 
Intravenous Thrombolytic Therapy: Intravenous thrombolysis with tPA remains the only FDA-
approved medical therapy for acute ischemic stroke. The use of intravenous thrombolysis with 
tissue plasminogen activator (tPA) given within 3 hours of stroke symptom onset is associated 
with an increased proportion of patients with a favorable stroke outcome.34,35  For example, for 
patients treated within 90 minutes of stroke symptom onset the odds ratio of a favorable 
outcome at 3 months was 2.11 (95%CI 1.33-3.55) whereas the odds ratio was 1.69 (95%CI 
1.09-2.62) if the tPA was given 90-180 minutes after symptom onset.36  Several studies have 
demonstrated that the risks of tPA associated complications (e.g., intracranial hemorrhage) 
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increases with the degree to which the guidelines are not followed.37,38  Recent data from a 
large randomized trial in Europe suggest that the time window for safe and effective tPA use 
may be extended to 4. 5hours post-stroke. Although these data have not yet been incorporated 
into existing acute stroke guidelines, we will evaluate the impact this potential change in the 
time window for intravenous tPA would have on the number of veterans eligible for tPA in our 
OQP stroke dataset. 

 
Rehabilitation Modalities: Evidence continues to emerge for three specific stroke rehabilitation 
modalities.  We will continue to monitor evidence in these areas as it emerges. First, in recent 
years there have been several studies that have investigated the effects of robot-assisted 
therapy on motor and functional recovery in patients with stroke.  A meta analysis of ten studies 
involving 218 patients found no overall significant effect in favor of robot-assisted therapy, 
primarily due to marked heterogeneity in studies between distal and proximal arm robotics.39  
Likewise a Cochrane review reported that electromechanical-assist (robotic) devices with usual 
physical therapy may be superior to usual therapy alone in promoting independent walking in 
patients initially non-ambulatory post-stroke, but questions about patient selection, dose, and 
duration of therapy remain. 40  An ongoing randomized controlled trial funded jointly by VA 
Cooperative Studies and Rehabilitation Research and Development Services (CSP 558) has 
been designed to address some of the methodological concerns present in the prior robot-
assisted therapy trials and will compare motor and functional outcomes among post-stroke 
patients who are randomly assigned to one of three treatment arms: intensive conventional 
therapy, robot-assisted therapy and usual care. We expect results in FY09 for this trial.  
 
The two other specific therapies with growing evidence supporting their use are constraint-
induced movement therapy (CIMT), which forces the use of the affected limb in post-stroke 
hemiparesis by immobilizing the unaffected arm, and locomotor training with body weight-
supported treadmill. A recent multi-site randomized trial has shown that ischemic stroke 
survivors receiving CIMT compared to usual therapy had significant and sustained improvement 
in upper extremity function in the first 9 months post-stroke,41 but questions about patient 
selection, dose, and duration of therapy remain; at least one preliminary study demonstrated 
that very early initiation of this therapy may be harmful.42  Locomotor training vs. usual physical 
therapy is the subject of an ongoing NIH-funded randomized, controlled trial; we will continue to 
monitor developments in this trial (Dr. Duncan, Stroke QUERI Executive Committee member is 
PI).  
 
Carotid Artery Stenting: Carotid artery stenting (CAS) was approved in 2004 by the FDA for 
the treatment of carotid stenosis in high risk patients, largely based on the results of one RCT 
demonstrating non-inferiority of CAS. 43  Despite the fact that CAS procedures are increasing 
rapidly, studies continue to raise questions about the risk-benefit ratio for CAS and how to 
appropriately define the “high risk” for CEA population.44-49  One major ongoing trial in this area 
is the Carotid Revascularization Endarterectomy Versus Stenting Trial (CREST).50  The Centers 
for Medicare and Medicaid Services (CMS) recently declined to expand coverage of stenting for 
asymptomatic patients.  CMS does cover stenting for patients with high-grade symptomatic 
stensosis who are at high risk for CEA.  Recognizing this area of controversy, the Stroke QUERI 
plans to assess the use of carotid stenting and CEA in our OQP Stroke Special Project.  
 
Asymptomatic Carotid Stenosis: Another area of controversy in management of carotid 
stenosis is in the management of the asymptomatic patient.  A large randomized controlled trial 
suggested small but significant benefit for surgical versus medical management of carotid 
stenosis in asymptomatic persons with greater than 60% carotid stenosis.51  Due to the small 
margin of benefit and the requirement for very low surgical morbidity and mortality to realize 

Stroke QUERI Strategic Plan 10



even these modest benefits, many clinicians are recommending surgery for asymptomatic 
stenosis only when the degree of stenosis increases (e.g. to 80% stenosis).  This clinical 
rationale is based on the observation of increased stroke risk as asymptomatic carotid stenosis 
increases.  Others are raising the question of surgical benefit compared to current best medical 
therapy.52  Current VA practices in the management of asymptomatic carotid stenosis are 
unknown.  
  

Transient Ischemic Attack (TIA): Annually in the United States, 200,000 to 500,000 transient 
ischemic attacks come to medical attention.53-55  Nearly 15% of all strokes are heralded by a 
TIA.1   Approximately 30-50% of TIAs according to the classic definition (focal neurological 
deficits resolving within 24 hours), would be considered infarctions on the basis of diffusion-
weighted magnetic resonance imaging findings.56  Despite currently available secondary 
prevention strategies, at least 17% of TIA patients have a stroke in the 90 days after the TIA.57-

59  Approximately 25% of TIA patients have a recurrent TIA, stroke, cardiovascular 
hospitalization or death in the 90 days after the TIA. 57 Recent data suggest that rapid 
evaluation after TIA is associated with decreased risk of stroke, and various algorithms for risk-
stratifying TIAs have been developed from retrospective cohort data.60,61 In the OQP dataset 
we will evaluate TIA management in the VA for veterans with TIA within 8 weeks prior to 
stroke. However, since the OQP cohort consists only of patients with stroke, we cannot assess 
the association between the evaluation of TIA and subsequent stroke risk.  

 
1.4 Current Practices and Quality/Outcome Gaps 

 
The Stroke QUERI, our research partners, and other VA researchers have documented 
significant evidence-practice gaps in stroke risk factor management and stroke care quality.  
Initial data on inpatient stroke quality indicators from our OQP Stroke Special project will be 
available early in FY09 once data have been corrected by facilities and cleared for release by 
OQP. As detailed below, we anticipate collecting additional important and comprehensive data 
about these inpatient practices and other gaps in VA outpatient stroke risk factor management 
as we further analyze OQP data in FY09. 
 
Hypertension Management: In the VA, there is substantial variability in blood pressure control. 
Several VA studies have documented that only 25% - 40% of hypertensive patients had their 
blood pressure under control (<140/90 mm/Hg).7, 24-26  Data from VISN 11 indicated that only 
26% of veterans with stroke met the established VA performance criteria for hypertension 
management of having at least 75% of blood pressure measurements at or below goal.62  A 
study of veterans undergoing either  carotid endarterectomy, coronary artery bypass grafting, or 
percutaneous coronary intervention at 5 Veterans Administration Healthcare Systems evaluated 
guideline-recommended control of blood pressure in 12-month periods before and after a 
vascular procedure. Compared with the carotid endarterectomy group, the percutaneous 
coronary intervention group was more likely to achieve optimal control of blood pressure (OR: 
1.92, 95% CI: 1.42 to 2.59) and the coronary artery bypass graft group was more likely to 
achieve optimal control of blood pressure (OR: 1.53, 95% CI: 1.42 to 2.59).63 In FY09, we will 
analyze OQP outpatient data to assess blood pressure control pre- and post-stroke. 
 
Atrial Fibrillation Management: Using VA administrative databases, QUERI investigators 
determined the impact of warfarin for secondary prevention of mortality and morbidity among 
stroke patients with atrial fibrillation (AF).  A retrospective observational cohort of individuals 
with stroke and atrial fibrillation found that 40% of patients had received outpatient warfarin 
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therapy within 4 weeks of the stroke admission date. Controlling for age and co-morbidities, 
warfarin was associated with significantly improved survival over a 2 year period following 
stroke (Hazard Ratio: 0.568, 95% CI: 0.445-0.724) (R Beyth, unpublished).  In a separate study, 
utilizing FY03 data from the Decision Support System lab data, QUERI investigators determined 
that anticoagulated patients with stroke and AF are in a therapeutic range (International 
Normalized Ratio, 2-3) approximately 50% of the time (Dr. R Beyth, unpublished).  In FY09, we 
will analyze OQP outpatient data to assess initiation of anticoagulation for patients with atrial 
fibrillation and stroke, as well asl atrial fibrillation management pre- and post-stroke. 
The recently completed VA Cooperative Study THINRS trial (D. Matchar, Stroke QUERI 
Executive Committee Chair, PI), showed that point-of-care testing devices may be a reasonable 
alternative to traditional laboratory monitoring for outpatient warfarin management.   
 
Intravenous Thrombolytic Therapy: A review of 1487 stroke and TIA patients at 3 VA medical 
facilities and 2 non-VA facilities (QUEST, unpublished data) found that thrombolytic therapy with 
tPA was being used in two of the three VA centers and that the rates of major protocol violations 
were comparable between VA (25%) and non-VA facilities (28%). Although initial rates of 
thrombolysis for eligible patients in OQP data appear low, we expect that this estimate may 
change as facilities have the opportunity to examine their data and correct fall outs, since much 
of the documentation around decisions to give tPA in stroke may be in paper records not 
available to OQP chart abstractors. 
 
Coordinated In-Patient Stroke Care: A survey of VISN 11 demonstrated that none of the 
medical facilities in that VISN have a coordinated in-patient stroke service. In FY09 we 
anticipate the results of an OIG survey of all facilities on the organization of stroke care in VA. 
 
Post-stroke Rehabilitation: Stroke patients should receive an assessment of functional status 
(using the Functional Independence Measure [FIM]); this assessment was a core performance 
measure for VAMCs and is currently a supporting indicator.  Stroke QUERI investigators have 
found that 88% of stroke patients received a FIM in FY06 but that this assessment rate 
decreased to 84% in FY07.  Again, wide geographic variation exists with the VISN assessment 
rate ranging from a low of 68% (VISN 2) to a high of 92% (VISN 3).  
 
Stroke QUERI investigators reviewed the use of rehabilitation services nation-wide and found 
that by the end of FY07, 30% of all stroke patients in the moderate impairment groups 
(Functional Related Groups 4-7) are receiving intensive rehabilitation services.  Over the course 
of one year (since EOY06), the total percentage has increased from 22% to 30%. Wide variation 
exists across VISNs, from a low of 13% (VISN 9) to a high of 48% (VISN 20).  In collaboration 
with Physical Medicine and Rehabilitation Service, Stroke QUERI investigators used the 
Integrated Stroke Outcomes Data Base (FY03), to analyze access to inpatient and outpatient 
rehabilitation care for individuals with moderate stroke (FRG 4-7).  Our results demonstrated 
that access to intensive rehabilitation bed unit care varied across VISNs from 9% to 60%.  Prior 
work in the VA Stroke Study (VAST) demonstrated 2-year post-stroke fracture risk of 5-6% and 
identified this group with moderate impairment as having the highest risk for subsequent 
fracture.64  However it is not known if access to rehabilitation services would decrease the 
fracture risk. 
 
Other prior work in the VASt Study documented that although minority veterans experienced 
neither overall delay in referral for rehabilitation nor decreased receipt of services compared to 
whites, among those with delay in referral African American veterans had a worse recovery 
trajectory in the first year post-stroke.65 Ongoing Stroke QUERI projects are examining the 
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impact of telerehabilitation as a way to improve access to rehabilitation and are assessing the 
cost effectiveness of different structures for providing post-stroke rehabilitation in VA. 

 
Post-stroke Depression (PSD): Considerable variation has been documented in non-stroke-
related depression screening and follow-up in the VA. 66  Although annual screening rates are 
high and have been increasing with ongoing performance feedback, follow-up within six weeks 
of a positive screen (a recommended performance measure) occurs much less often.  A study 
in 14 VHA hospitals in the Northeast demonstrated that although adequate antidepressant 
dosage was achieved in 90% of patients with a major depression diagnosis only 45% had 
adequate duration of treatment, with younger age, African American veterans, and treatment 
exclusively in primary care associated with inadequate depression care.66  Interestingly, overall 
facility performance scores for continuous quality improvement were not associated with 
adequate dose or duration of depression treatment in this study, suggesting that disease-
specific quality improvement activities may be needed.67 

  
Gaps also exist and are likely magnified in the detection and treatment of PSD compared to 
non-stroke-related depression.  Studies done in the Stroke QUERI have shown: 
 

• Depression was diagnosed in only 27% of veterans in the first three year after stroke, 
even when outpatient diagnoses and written physician notes were examined.68 

• PSD is under-treated, with 20% of patients prescribed an antidepressant after stroke 
receiving only a single prescription.69 

• Only 1/3 of veterans with recent stroke are screened for depression in primary care 
during the six months immediately post-stroke.  This “accidental” screening occurs only if 
the annual depression performance measure was due at that visit and is not targeted 
specifically to this high-risk group of veterans (PSD Implementation Study, unpublished 
data). 

• PSD diagnosis varies by region when diagnosis in both VA and non-VA settings are 
considered.70 
 

 
1.5 Significant Influences on Current Practices and Outcomes 

 
VA Influences on Stroke Care: The VA does not currently monitor any stroke specific 
performance measures.  The former rehabilitation measure requiring assessment of the FIM 
during hospitalization in all stroke, traumatic brain injury (TBI) and amputee patients has 
recently been converted to a supporting indicator.  Performance on this measure for stroke 
patients improved from 65% of all stroke patients in VA at the time of establishment of this 
measure in FY03 to 88% in FY06.  In FY07, after conversion to a supporting indicator, 
performance dropped to 83%; ongoing monitoring will assess whether successful rates of 
performance on this important rehabilitation measure are maintained.  
 
In addition to the FIM supporting indicator, there are several relevant EPRP Primary Care 
performance measures related to management of stroke risk factors or complications (e.g., LDL 
at goal, Hgb A1c at goal, blood pressure at goal, smoking cessation and annual screening for 
depression).  To date, we are not aware of programs to target stroke survivors or veterans at 
especially high risk of stroke for these measures, except for our ongoing implementation project 
to modify the existing depression annual screening tool to screen and treat veterans with PSD.  
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One of the Stroke QUERI’s key strategic plans in FY07 was to promote the development of a 
VA stroke “scorecard.”  Our strategic partnership with OQP has led to the development of the 
OQP Stroke Special Project, begun during FY07 and to be completed in FY09.  This project will 
be crucial in demonstrating current performance on JC stroke performance measures across all 
VA facilities, identifying current evidence-practice gaps in VA stroke care, and suggesting key 
areas for prioritization of QUERI implementation activities.  In early FY09 we will feed back JC 
performance measures to all facilities and identify key candidate measures for ongoing stroke 
performance assessment. OQP has committed to remeasurement of these indicators in FY10. 
 
Also in FY07, VHA convened a group including neurology, internal medicine, cardiology, 
emergency medicine, nursing, and other providers to develop guidelines for acute stroke 
treatment (Dr. Kent, Stroke QUERI Executive Committee member, was clinical champion for 
this effort); this guideline is currently in review by the Medical Advisory Panel.  The confluence 
of this guideline release and inpatient stroke performance data from our OQP Stroke Special 
Project will likely will be important new influences on VA stroke care.  Further, the Brain Attack 
Coalition/NINDS is currently updating the document that is the basis for Primary Stroke Center 
(PSC) certification; we will evaluate this document when available in light of current and planned 
VA activities. 
 
External Influences on Stroke Care: Several important national initiatives have resulted in the 
development of tools to both enhance and evaluate the quality of stroke care.  The program that 
most influences current stroke care was developed by one of the VA Stroke QUERI’s strategic 
stakeholders, the American Stroke Association (ASA), a division of the American Heart 
Association, in partnership with the Joint Commission. Based on recommendations from an 
ASA task force and the Brain Attack Coalition,71,72 the ASA and the JC established assessment 
and credentialing for primary stroke center (PCS) status.73  This credentialing evaluates key 
structure and process elements and includes the implementation of quality improvement 
systems as a necessary component for PSC status.  Some states have enacted legislation 
requiring persons with suspected stroke be preferentially transported to a stroke certified 
hospital; this has stimulated some VAMCs to seek state-based or JC certification. As of 
November 2008, there were 505 JC certified PSCs nationwide.74 and more than 200 state 
designated stroke facilities (personal communication, Dennis Milne, American Stroke 
Association). We are aware of at least 3 VAMCS who have completed or are pursuing JC 
Primary Stroke Center Certification (Bay Pines, Houston, Miami). 
 
The ASA also developed a hospital-based quality improvement program for cardiac and stroke 
patients, “Get With The Guidelines” (GWTG).75  Topics covered include heart failure, CAD, and 
stroke.  This program, which received the 2004 Innovation in Prevention Award, includes tools 
to evaluate the quality of acute stroke treatment delivery, initiate stroke guideline recommended 
therapies, and deliver patient education at the teachable moment immediately after an acute 
stroke event, primarily at the point of discharge. As of November 2008, there are 1,223 facilities 
with GWTG-Stroke signed stroke contracts.    The GWTG program requires the transmission of 
data from the VA to a civilian, commercial data depot for benchmarking.  Currently, we are 
aware of 3 VAMCs that are participating in the GWTG program (Bay Pines, Cincinnati, Miami).  
As we work with VA facilities during the feedback of inpatient stroke performance measures 
from the OQP Stroke Special Project and in the SQUINT network, it is possible that GWTG 
and/or PSC certification will be a potential mechanism some VA facilities may find useful in 
working to improve their stroke care. 

 
Other external influences that can potentially inform our work within the VHA include national 
stroke policy documents developed by England and Canada.76,77  These strategies for 

Stroke QUERI Strategic Plan 14



organized systems of care include explicit components of care as well as performance metrics, 
and serve as potentially important external benchmarks for the VHA to consider in developing 
and monitoring the quality of VA stroke care. 
 
Guidelines Related to the Care of Veterans with Stroke or TIA: The mission of the Stroke 
QUERI is guided by the evidence-based guidelines developed by the Veterans Health 
Administration, the Department of Defense, and the American Heart Association/American 
Stroke Association.  We review the literature regularly for updates to these guidelines, and with 
the help of the ASA identify guidelines in the process of modification based on emerging 
evidence. These guidelines include evidence based recommendations for care of stroke 
patients across the care continuum.  The specific guidelines that form the foundation of the 
evidence base for the Stroke QUERIs mission and goals are as follows: 
 

1. Veterans Administration/Department of Defense Clinical Practice Guideline for the 
Management of Adult Stroke Rehabilitation Care 78 

2. Management of Adult Stroke Rehabilitation Care79 
3. Guidelines for the Prevention of Stroke in Patients with Ischemic Stroke or Transient 

Ischemic Stroke17,80 
4. Guidelines for the Early Management of Adults with ischemic Stroke34  
5. Coronary Risk Evaluation in Patients with Transient Ischemic Attack and Ischemic 

Stroke81 
6. Primary Prevention of Ischemic Stroke82 
7. Physical Activity and Exercise Recommendations for Stroke Survivors83 

 
In addition to these guidelines that are specific to the care of patients with stroke or TIA or about 
the prevention of stroke or TIA, other evidence-based guidelines are also relevant to the 
prevention of cerebrovascular disease including: 
 

1. The Seventh Report of the Joint National Committee on Prevention, Detection, 
Evaluation, and Treatment of High Blood Pressure84 

2. ACC/AHA/ESC 2006 Guidelines for the Management of Patients With Atrial Fibrillation85 
3. The American Diabetes Association Standards of Medical Care in Diabetes—200786 
4. Third Report of the Expert Panel on Detection, Evaluation, and Treatment of High Blood 

Cholesterol in Adults87 
5. ACC/AHA/Physician Consortium 2008 Clinical Performance Measures for Adults with 

Nonvalvular Atrial Fibrillation or Atrial Flutter.88 
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1.6 Stroke QUERI Center Clinical Goals 
 
Based on the currently available treatment evidence, current knowledge of VA practices, 
evidence of quality/outcome gaps, and ongoing VA quality improvement activities, we have 
established the following three core clinical goals that form the basis of our strategic plan:  

 
Goal 1: Promote recommended risk factor management to reduce the risk of stroke 
Goal 2: Improve in-hospital management to reduce stroke morbidity and mortality 
Goal 3: Ensure that veterans with stroke receive appropriate and timely interventions to 

promote rehabilitation and recovery 
 
Within each clinical goal, we have delineated short, medium, and long-term goals as reflected in 
the Table below and in our Pipeline Diagram. These goals reflect specific projects or other 
activities necessary to continue to make progress in our major clinical goals and further reflect 
our commitment to improving stroke care in focused areas that reflect the clinical continuum of 
care from prevention, to acute care, through recovery from stroke. 
 
As described previously, the care of patients with cerebrovascular disease is complex and 
requires a multidisciplinary approach across multiple care providers and settings. We remain 
committed to improving the quality of care across the clinical continuum from prevention, 
through in-hospital care, to stroke recovery and so focus our clinical goals and workgroups to 
ensure that we are progressing through the six-step QUERI process to improve care in each of 
these three foci. 
 
Within our three main clinical foci, we prioritize work based on: 1) the burden of stroke and 
stroke risk factors in the veteran population, 2) the level evidence for specific interventions; and 
3) the greatest gaps within the provision of VA stroke care. We explicitly review our prioritization 
and goals with our Executive Committee biannually. We are also conducting formal modeling 
exercises to further inform the strategic prioritization of efforts to improve stroke care in the 
VHA. 

 
 
Clinical Goal No. 1: Promote recommended risk factor management to reduce the risk of 
stroke 
 
Within our risk factor modification focus, our ultimate aim is to develop programs in primary and 
secondary prevention to: 1) identify veterans at highest risk of stroke, and 2) provide effective 
risk factor management programs tailored to the veteran’s individual stroke risk factors. 
We have currently prioritized the treatment of hypertension (the single risk factor with highest 
population attributable risk for stroke) and the evaluation and treatment of multiple vascular risk 
factors (recognizing the reality of multiple medical conditions in veterans at risk for stroke) in our 
goal to reduce the risk of stroke among veterans (primary and secondary prevention). This work 
began with pilot studies to refine individual components of risk prediction and communication, or 
to develop specific elements of self management programs targeting risk factor modification. 
Currently, we have several implementation projects in the field in pilot, multi-site, or regional 
demonstrations in hypertension and multiple risk factor management, and we plan to continue 
refining and implementing these interventions in future regional and national implementation 
projects. Some of the work to improve secondary stroke prevention also takes place in the 
context of in-hospital management, as we seek to improve inpatient quality indicators including 
treatment of hyperlipidemia and atrial fibrillation (see below). We are also conducting important 
work to further identify veterans at highest risk of stroke via an RRP using electronic medical 
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record data to generate stroke risk prediction models for first and recurrent stroke among 
veterans.  
 
We expect that future projects will increasingly incorporate management of atrial fibrillation, both 
in primary and secondary stroke prevention. This risk factor is less prevalent but is highly 
associated with increased stroke risk, has a strong body of evidence guiding treatment 
decisions, and demonstrates known gaps in best practices within VA. We further expect that the 
THINRS trial is likely to yield results with significant practice implications for VHA, so we plan to 
build on these results in FY09, formally exploring next steps among our investigators, other 
related QUERI groups, and VA offices including PCS and OQP.  
  
Clinical Goal No. 2: Improve inpatient stroke care quality to reduce stroke morbidity and 
mortality 
 
Within the in-hospital domain, we prioritize improving in-hospital stroke processes of care based 
on existing evidence and national programs promoting measurement of inpatient stroke quality 
indicators, the relatively high volume of in-hospital stroke in VAMCs (nearly 6,000 admissions 
annually), and the absence of other work within VA to improve inpatient stroke care. In prior 
years, inpatient care quality was evaluated with the FIM performance measure and the QUEST 
project.  In FY08, the OQP Stroke Special project evaluated inpatient care across the VA 
system.  These data will serve as foundational evidence as we further expand efforts to improve 
inpatient care and identify areas for new implementation efforts. We intentionally worked 
simultaneously to develop a stroke toolkit, available nationally to clinicians and administrators 
inside and outside the VA, so that the provision of the first stroke quality data in VA would be 
accompanied by VA-specific tools to use to improve care. With the expected release of facility-
level OQP data in 2009, we have launched a national Stroke Quality Improvement Network 
(SQUINT), led by co-Clinical Coordinator Dr. Hershey. The aim of this network is to increase 
conversation and engagement with the field around measuring and improving stroke care, 
focusing first on inpatient care but broadening across the clinical continuum as we identify risk 
factor management and rehabilitation care gaps in further OQP analyses. Our long-term goal in 
this area is to identify, test, and promote the ongoing measurement of key inpatient stroke 
quality indicators. We are laying the foundation for this effort with the OQP data benchmarking, 
by developing a decision support system to prompt best practices and provide documentation of 
these processes (SQUIDSS project), and by planning with OQP for remeasurement of stroke 
quality indicators in FY10. 
 
 
Clinical Goal No. 3: Ensure that veterans with stroke receive appropriate and timely 
interventions to promote stroke recovery 
 
Our aim in this domain is to improve access to post-stroke care that promotes optimal stroke 
recovery. As such, we are focusing on the area of access (via telehealth and cost-effectiveness 
of various systems of care) and post-stroke depression. This prioritization is based on evidence 
that high-quality rehabilitation results in improved patient outcomes, and the reality that veteran 
stroke survivors and their families care deeply about their access to rehabilitation services. 
Further, our focus on PSD reflects the strong body of evidence around the increased burden of 
this condition post-stroke, the evidence for improving patient outcomes with treatment, and the 
VAs existing emphasis on depression screening among all veterans. We have developed and 
are currently testing in a 2-site study a stroke-specific depression screening reminder, deployed 
in primary care and neurology clinics to target depression screening during the first 6 months 
post-stroke. As this study is completed in FY09 we plan to extend this work in a regional test to 
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promote evidence-based screening and treatment for PSD. Supported by prior RRPs, in FY08 
we initiated a project evaluating existing VA telehealth technology to promote improved access 
to outpatient rehabilitation post-stroke. This multi-site project will provide important data about 
the functional and system impacts of this intervention which, if successful, could improve both 
the access and the quality of post-stroke rehabilitation broadly across the VA. We continue to 
work to understand the intersection of cost and quality of rehabilitation via our study of current 
rehabilitation practices in VA. This ongoing project will help VA identify and prioritize the type of 
rehabilitation most likely to be cost effective for stroke patients with differing functional levels.  
 
Clinical Goal Project 

(active or 
planned) 

Timeline 
 

Clinical Goal No. 1: Promote recommended risk factor management to reduce the risk of 
stroke 
1a Identify evidence-practice gaps and disparities in 
hypertension, atrial fibrillation, lipid, and smoking cessation 
management pre- and post-stroke 
 

OQP, QUEST, 
STARS RRP 

Short 

1b Conduct formative research to evaluate barriers and 
facilitators of using existing tools to deliver secondary stroke 
prevention services in VA  
 

TOOLS, 
SQUIDSS 

Short 

1c Develop models of individual stroke risk and VA stroke 
systems of care to inform future risk modification efforts 

Cheng RRP, 
Sim Models 
RRP 

Short 

1d Partner with PCS, OQP, CHF, and CAD QUERIs to plan 
response to THINRS trial results 

THINRS SDP Short 

1e Develop and evaluate self management strategies to 
improve risk factor management among veterans  

VSTITCH, HTN-
Improve, STOP 
SDP, TOOLS,  

Medium 

1f Develop and evaluate IT tools to promote improved 
management of stroke risk factors 

SQUIDSS, 
GoToSleep, 
HTN-Improve 

Medium 

1g Ensure all veterans at high risk of stroke receive high 
quality stroke risk factor modification practices 

 Long 

 
Short-term: 1-2 years, Medium term: 3-5 years, Long-term: > 5 years 
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Clinical Goal No. 2: Improve inpatient stroke care quality to reduce stroke morbidity and 
mortality 
2a Identify evidence-practice gaps/disparities in inpatient 
care 

OQP, QUEST, 
QUEST RRP 

Short 

2b Identify characteristics of sites with best inpatient care Implement FY09 Short 
2c Evaluate an intervention to improve the dysphagia 
screening process 

Implementation 
FY07, FY08 

Short 

2d Develop and test surrogate performance measurements 
using VA electronic medical record data 

AdminSurrogates, 
SQUIDSS 

Medium 

2e Develop and evaluate interventions to improve inpatient 
stroke care 

Implement FY09, 
SQUIDSS  

Medium 

2f All VA facilities will have a policy about the use of 
thrombolytic therapy or the transfer of patients to outside 
facilities for emergency stroke care  

VISN 11 Initiative, 
SQUINT 

Medium 

2g All VA facilities will engage in ongoing inpatient stroke 
quality performance measurement and improvement 

SQUINT Long 

2h All veterans presenting within 2 hours of ischemic stroke 
will have access to thrombolytic therapy either at the VA 
facility or a nearby non-VA facility 

Implementation 
FY08 and FY09 

Long 

2i Conduct ongoing national measurement of key inpatient 
stroke quality indicators 

OQP, future SDP  Long 

Clinical Goal No. 3: Ensure that veterans with stroke receive appropriate and timely 
interventions to promote stroke recovery 
3a Identify current practices, cost, and quality consequences 
in acute and post-stroke rehabilitation practices  

OQP, Acute vs.  
Subacute, Rehab 
Cost 

Short 

3b Estimate the differences in outcomes and utilization 
between VA stroke patients who use only the VA, those who 
are Medicare only users, and those who are dual users  

VA/NonVA Uts-2 Short 

3c Identify evidence-practice gaps and disparities in 
depression diagnosis and treatment post-stroke  

OQP Short 

3d Evaluate the use of a CPRS-based PSD reminder to 
improve depression screening and treatment post-stroke  

PSD Short 

3e Determine the effect of telerehabilitation on physical 
function for stroke patients after discharge to home  

Telerehab Medium 

3f Implement the PSD reminder across multiple VA 
sites/VISNs to improve PSD screening and treatment in 
heterogeneous VA settings 

PSD SDP Medium 

3g Develop models of care to promote evidence-based 
policy decisions for post-stroke rehabilitation care 

 Long 

3h Implement focused PSD screening nationally  Long 
 

 
Short-term: 1-2 years, Medium term: 3-5 years, Long-term: > 5 years 
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1.7 Plans for Achieving Stroke QUERI Center Clinical Goals 
 
Our plan for achieving our clinical goals uses as a framework the “Facilitating the Adoption of 
Best Practices (FAB) model we adapted from existing models of implementation and facilitation 
of evidence89-91 as we: 1) develop tools to improve stroke care, and 2) systematically implement 
these tools into care along the six-step QUERI process model. We also employ other models as 
they are appropriate to specific projects. For example, many of our projects developing self 
management programs draw from Wagner’s Chronic Care Model and Lorig’s arthritis self-
management work.92-95  We strategically use pilot funding (e.g. RRPs, other core funding) to 
support progress along the six-step QUERI process from identifying additional important gaps in 
care to conducting pilot implementation activities. To ensure the effective integration of our work 
into clinical care, we also partner with OPQ, PCS, and other appropriate VHA offices and 
groups. 
 
The FAB model was a key development activity in FY08 as we sought to bring healthcare 
engineering and system redesign techniques to specific stroke care quality improvement 
projects. The model guides the development of strategies across and within organizations to 
implement and adopt evidence based practices to improve care processes and patient 
outcomes.  
 
Within a given organizational context, this model considers how external change agents (e.g. 
QUERI researchers, VA administrators, national organizations) and internal change agents (i.e., 
front line VA providers) influence the social organization of health care practices to promote and 
sustain best practices to produce improved outcomes for patients. Using existing evidence 
(including external evidence and current practices in the organization) and considering 
motivations for change, external change agents work with the organization to facilitate the 
desired change. This model identifies key domains impacting this facilitation, thus laying the 
groundwork for developing interventions to stimulate improvement activities as well as 
promoting research that evaluates these domains and their influence on adoption and 
sustainability. Of key importance is the feedback loop from the Social Organization to inform 
Evidence. As in our previous work on post-stroke depression (PSD), secondary stroke 
prevention (TOOLS), and the VISN Stroke Collaborative, this loop feeds our VA stakeholders 
clinical results and experiences back to the level of Evidence for VA clinicians and 
administrators to consider. Our implementation goals reflect our ongoing work to measure key 
elements of the model and to evaluate this model in active implementation projects. We also 
have explicitly identified in each project abstract the elements of the FAB model that we are 
evaluating within that project. 
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Figure. FAB (Facilitating the Adoption of Best practices) Model 
 

 
 
 

 
Our implementation science goals are given in the Table. These goals reflect our cross-cutting 
themes of using IT tools, system redesign, and self-management strategies to improve care. We 
work toward achieving these goals in each of our three major clinical foci through ongoing 
research as well as key partnerships and service activities.  
 
We continue to work in each of our clinical areas of focus in the development and evaluation of 
IT tools for improving care. Example of tools being developed and evaluated include: a 
computer software package that facilitates nurse based lifestyle counseling to improve patient 
self-management of hypertension (HTN IMPROVE), CPRS based tools prompting depression 
screening (PSD) and  best practices in stroke risk factor management (STOP), a telehealth 
application to promote access to rehabilitation, anda stroke quality improvement support system 
(SQUIDSS) to serve as a national CPRS tool to improve in-hospital stroke care and provide 
electronic documentation of stroke care processes. As we develop and evaluate these tools, we 
then bring the tools as a stroke-specific resource into our facilitation model for improving care, 
working within the appropriate clinical context to facilitate improved stroke care.  
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Stroke QUERI Implementation Science Goals 
1. Develop, implement, and evaluate innovative tools to facilitate the adoption and 

sustainability of evidence by VA clinicians within the VA system (Resources domain) 
      1a. Develop, implement, and evaluate information technology tools to facilitate adoption 

and Sustainability of best practices 
      1b. Develop, implement, and evaluate self-management tools to facilitate adoption and 

Sustainability improved patient outcomes 
2. Identify and test health care system redesign strategies for improving practices 

(Facilitation and social organization domains) 
2a. Examine the influence of internal versus external facilitation on practice change  
2b. Identify the influence of the change agents of the innovation on adoption of practice 
improvement 
2c.  Determine key contextual variables influencing the adoption of practice improvement 

3. Evaluate methods for displaying and disseminating quality improvement data to the field 
(Evidence domain) 
3a. Increase awareness of the relevant evidence among VA clinicians providing stroke 
care  
3b. Evaluate methods for displaying and disseminating quality improvement data to VA 
stakeholders 

 
Recognizing that most patients at risk or surviving stroke have multiple stroke risk factors, each 
with significant behavioral influences, we also focus on the evaluation of innovative self-
management tools to improve veterans’ ability to self-manage stroke risk factors and post-stroke 
symptoms. Strategies include the use of group visits and self-management programs for stroke 
risk factor management for primary and secondary prevention. As we test these tools, we then 
similarly utilize our implementation model to introduce the tools as a resource within a given 
clinical context to promote improved stroke care as we move through the QUERI six-step 
process from tool development and pilot testing to regional or national roll outs.  
 
In addition to tool development and testing, the Stroke QUERI is dedicating efforts to testing 
healthcare system redesign strategies to facilitate improving practices and to add to our 
knowledge about how these strategies can be used to facilitate quality improvement as 
described by the FAB model. In risk factor management, we are evaluating the change agents 
and context influences on the adoption of locally tailored tools (TOOLS) and a nurse based 
lifestyle modification program (HTN IMPROVE).  In hospital management, we are evaluating the 
external facilitation strategy of coaching change agents across facilities to implement stroke 
care processes, moving along the QUERI six-step process from dysphagia screening in two 
facilities, to multiple in-hospital stroke quality indicators in VISN11. We plan to move our 
successful VISN11 Stroke Initiative to regional implementation in FY09 in as we extend this 
model to multiple sites in our FY09 implementation project.  
 
Finally, as a result of our growing body of work measuring stroke care quality, we are focusing 
attention on evaluating methods for displaying and disseminating quality improvement data to 
the field through two large initiatives. First, in collaboration with the Office of Quality 
Improvement (OQP), we have designed reporting templates to provide VA facilities with stroke 
quality performance data and will evaluate its usability and acceptance in the field in VA. As an 
outgrowth of the VISN 11 Stroke Initiative and our OQP Stroke Special Project, we are 
collaborating with OQP and PCS to launch the SQUINT stroke quality network to disseminate 
evidence to the front line providers of stroke care in VA and foster communication with the field 
on stroke quality improvement efforts. These activities are examples of the feedback cycle of 
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disseminating evidence to promote improved care and evaluating evidence from the field to 
further inform future implementation efforts. 
 
 

Stroke QUERI Strategic Plan 23



STROKE QUERI ORGANIZATIONAL CHART

Executive Committee
Chair: David Matchar, MD, FACP
Bradley Doebbeling, MD, MSc
Pamela Duncan, PhD, PT, FAPTA, FAHA
Thomas Kent, MD
Sarah Krein, PhD, RN
Dennis  Milne
Brian  Mittman, PhD
Eugene Oddone, MD
Diana Ordin, MD, MPH
Mr. Don Prether
Mrs. Janet Prether
Robert Ruff, MD, PhD
Marita Titler, PhD, RN, FAAN
Barbara  Vickery, MD, MPH

Stroke QUERI Coordinators
Research: Linda Williams, MD
Clinical: Dawn Bravata, MD
Co-Clinical: Linda Hershey, MD, PhD
Implementation: Teresa Damush, PhD
Co-Implementation: Virginia Daggett, RN
Co-Implementation : Laurie Plue, MA
Administrative Coordinator: Dennis Benge, MBA

In-hospital Management
Lead: Dawn Bravata, MD
Jane Anderson, MSN, APRN-BC
Neale Chumbler, PhD
Virginia Daggett, RN
Mary Dallas, PT, PhD
Teresa Damush, PhD
Kenneth Geil, MD, FAPA
Thomas Kent, MD
Pat Langhans, RN
Kimberly Monnell, DO, MPH
Nan Musson, MA, CCC-SLP, BC-NCD
Jennifer Myers, MSW
Laurie Plue, MA
Beverly Priefer, PhD, MSN
Mat Reeves, PhD
Kurian Thomas, MD
Jennifer Myers, MSW

Implementation/
Dissemination Core

Lead: Teresa Damush, PhD 
Co-Lead: Laurie Plue, MA 
Co-Lead: Virginia Daggett, RN
George Allen
Jane Anderson, MSN, APRN, FNP-C
Neale Chumbler, PhD
Mary Dallas, PT, PhD
Diane Hanks, MA 
Huanguang Jia, MPH, PhD
V. Terry Minton

Methodology Core
Lead: Bruce Vogel, PhD
Co-Lead: Linda Young, PhD
Huanguang Jia, MPH, PhD
Jing Cheng, PhD
Laurie Plue, MA
Kathryn Snow, BA
Xinping Wang, PhD
Sam Wu, PhD

Rehabilitation and Recovery
Co-Lead: Neale Chumbler, PhD
Co-Lead: Linda Williams, MD
Douglas Bidelspach, MPT
Randi Cameon, MPH, PA
Janis Daly, MS, PhD
Teresa Damush, PhD
Lisa Hannold, PhD
Huanguang Jia, MPH, PhD
Barbara Lutz, PhD
Laurie Plue, MA
Svetlana Pyndik, MD 
Robert Ruff, MD, PhD
Arlene Schmid, PhD, OTR
Connie Uphold, PhD
W. Bruce Vogel, PhD 
Debbie Wilson, PhD

Risk Factor Management 
Lead:  Hayden Bosworth, PhD
Co-Lead: David Matchar, MD, FACP
Rebecca Beyth, MD, MSc
Dawn Bravata, MD
Eric Cheng, MD, MS
Teresa Damush, PhD
Larry Goldstein, MD, FAAN, FAHA
Ethan A. Halm, MD, MPH
Linda Hershey, MD, PhD
Debra Levine, MD, MPH
Laurie Plue, MA
Joseph Ross, MD, MHS
Christianne Roumie MD, MPH
Alan Zillich, PharmD

Operations Committee
Lead: Linda Williams, MD
EC Chair: David Matchar, MD, FACP
EC Chair: Pamela Duncan, PhD
Hayden Bosworth, PhD
Dawn Bravata, MD
Neale Chumbler, PhD
Virginia Daggett, RN
Teresa Damush, PhD          
Larry Goldstein, MD, FAAN, FAHA
Linda Hershey, MD, PhD
Huanguang Jia, MPH, PhD
Laurie Plue, MA
W. Bruce Vogel, PhD

Stroke QUERI Strategic Plan 24



REFERENCES 
 

 (1)  Rosamond W, Flegal K, Friday G et al. Heart disease and stroke statistics--2007 update: 
a report from the American Heart Association Statistics Committee and Stroke Statistics 
Subcommittee. Circulation. 2007;115:e69-171. 

 (2)  NHLBI Death Rates for Cerebrovascular Diseases, by Sex, Race, Hispanic Origin, and 
Age: United States, Selected Years 1950-2004 (16894). 
http://www.cdc.gov/nchs/data/hus/hus06.pdf#page222 . 2006.  Centers for Disease 
Control and Prevention (CDC) National Center for Health Statistics.  
Ref Type: Electronic Citation 

 (3)  Duncan PW, Samsa GP, Weinberger M et al. Health status of individuals with mild 
stroke. Stroke. 1997;28:740-745. 

 (4)  McCullagh E, Brigstocke G, Donaldson N, Kalra L. Determinants of caregiving burden 
and quality of life in caregivers of stroke patients. Stroke. 2005;36:2181-2186. 

 (5)  Xie J, Wu EQ, Zheng ZJ et al. Impact of stroke on health-related quality of life in the 
noninstitutionalized population in the United States. Stroke. 2006;37:2567-2572. 

 (6)  Jencks SF, Cuerdon T, Burwen DR et al. Quality of medical care delivered to Medicare 
beneficiaries: A profile at state and national levels. JAMA. 2000;284:1670-1676. 

 (7)  Jencks SF, Huff ED, Cuerdon T. Change in the quality of care delivered to Medicare 
beneficiaries, 1998-1999 to 2000-2001. JAMA. 2003;289:305-312. 

 (8)  Bravata DM, Kim N, Concato J, Krumholz HM, Brass LM. Thrombolysis for acute stroke 
in routine clinical practice. Arch Intern Med. 2002;162:1994-2001. 

 (9)  Katzan IL, Furlan AJ, Lloyd LE et al. Use of tissue-type plasminogen activator for acute 
ischemic stroke: the Cleveland area experience. JAMA. 2000;283:1151-1158. 

 (10)  UHC Stroke Benchmarking Project Results.  2005.  
Ref Type: Slide 

 (11)  Reeves MJ, Broderick JP, Frankel M et al. The Paul Coverdell National Acute Stroke 
Registry: initial results from four prototypes. Am J Prev Med. 2006;31:S202-S209. 

Stroke QUERI Strategic Plan 25

http://www.cdc.gov/nchs/data/hus/hus06.pdf#page222


 (12)  Chobanian AV, Bakris GL, Black HR et al. The Seventh Report of the Joint National 
Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure: 
the JNC 7 report. JAMA. 2003;289:2560-2572. 

 (13)  Neal B, MacMahon S, Chapman N. Effects of ACE inhibitors, calcium antagonists, and 
other blood-pressure-lowering drugs: results of prospectively designed overviews of 
randomised trials. Blood Pressure Lowering Treatment Trialists' Collaboration. Lancet. 
2000;356:1955-1964. 

 (14)  Ogden LG, He J, Lydick E, Whelton PK. Long-term absolute benefit of lowering blood 
pressure in hypertensive patients according to the JNC VI risk stratification. 
Hypertension. 2000;35:539-543. 

 (15)  SHEP Cooperative Research Group. Prevention of stroke by antihypertensive drug 
treatment in older persons with isolated systolic hypertension. Final results of the 
Systolic Hypertension in the Elderly Program (SHEP). JAMA. 1991;265:3255-3264. 

 (16)  Gorelick PB. Stroke prevention. Arch Neurol. 1995;52:347-355. 

 (17)  Sacco RL, Adams R, Albers G et al. Guidelines for prevention of stroke in patients with 
ischemic stroke or transient ischemic attack: a statement for healthcare professionals 
from the American Heart Association/American Stroke Association Council on Stroke: 
co-sponsored by the Council on Cardiovascular Radiology and Intervention: the 
American Academy of Neurology affirms the value of this guideline. Stroke. 
2006;37:577-617. 

 (18)  Rodgers A, MacMahon S, Gamble G, Slattery J, Sandercock P, Warlow C. Blood 
pressure and risk of stroke in patients with cerebrovascular disease. The United 
Kingdom Transient Ischaemic Attack Collaborative Group. BMJ. 1996;313:147. 

 (19)  Randomised trial of a perindopril-based blood-pressure-lowering regimen among 6,105 
individuals with previous stroke or transient ischaemic attack. Lancet. 2001;358:1033-
1041. 

 (20)  Collins R, MacMahon S. Blood pressure, antihypertensive drug treatment and the risks 
of stroke and of coronary heart disease. Br Med Bull. 1994;50:272-298. 

 (21)  Williams LS, Eckert GJ, L'italien GJ, Lapuerta P, Weinberger M. Regional variation in 
health care utilization and outcomes in ischemic stroke. J Stroke Cerebrovasc Dis. 
2003;12:259-265. 

Stroke QUERI Strategic Plan 26



 (22)  Risk factors for stroke and efficacy of antithrombotic therapy in atrial fibrillation. Analysis 
of pooled data from five randomized controlled trials. Arch Intern Med. 1994;154:1449-
1457. 

 (23)  Secondary prevention in non-rheumatic atrial fibrillation after transient ischaemic attack 
or minor stroke. EAFT (European Atrial Fibrillation Trial) Study Group. Lancet. 
1993;342:1255-1262. 

 (24)  Collaborative systematic review of the randomised trials of organised inpatient (stroke 
unit) care after stroke. Stroke Unit Trialists' Collaboration. BMJ. 1997;314:1151-1159. 

 (25)  Organised inpatient (stroke unit) care for stroke. Cochrane Database Syst Rev. 
2002;CD000197. 

 (26)  Schouten LM, Hulscher ME, Akkermans R, van Everdingen JJ, Grol RP, Huijsman R. 
Factors that influence the stroke care team's effectiveness in reducing the length of 
hospital stay. Stroke. 2008;39:2515-2521. 

 (27)  Saposnik G, Fang J, O'Donnell M, Hachinski V, Kapral MK, Hill MD. Escalating levels of 
access to in-hospital care and stroke mortality. Stroke. 2008;39:2522-2530. 

 (28)  Duncan PW, Horner RD, Reker DM et al. Adherence to postacute rehabilitation 
guidelines is associated with functional recovery in stroke. Stroke. 2002;33:167-177. 

 (29)  Ghose SS, Williams LS, Swindle RW. Depression and other mental health diagnoses 
after stroke increase inpatient and outpatient medical utilization three years poststroke. 
Med Care. 2005;43:1259-1264. 

 (30)  Jia H, Damush TM, Qin H et al. The impact of poststroke depression on healthcare use 
by veterans with acute stroke. Stroke. 2006;37:2796-2801. 

 (31)  Jia H, Zheng Y, Reker DM et al. Multiple system utilization and mortality for veterans 
with stroke. Stroke. 2007;38:355-360. 

 (32)  Williams LS, Brizendine EJ, Plue L et al. Performance of the PHQ-9 as a screening tool 
for depression after stroke. Stroke. 2005;36:635-638. 

 (33)  Williams LS. Depression and stroke: cause or consequence? Semin Neurol. 
2005;25:396-409. 

Stroke QUERI Strategic Plan 27



 (34)  Adams HP, Jr., del ZG, Alberts MJ et al. Guidelines for the early management of adults 
with ischemic stroke: a guideline from the American Heart Association/American Stroke 
Association Stroke Council, Clinical Cardiology Council, Cardiovascular Radiology and 
Intervention Council, and the Atherosclerotic Peripheral Vascular Disease and Quality of 
Care Outcomes in Research Interdisciplinary Working Groups: the American Academy 
of Neurology affirms the value of this guideline as an educational tool for neurologists. 
Stroke. 2007;38:1655-1711. 

 (35)  Hacke W, Donnan G, Fieschi C et al. Association of outcome with early stroke treatment: 
pooled analysis of ATLANTIS, ECASS, and NINDS rt-PA stroke trials. Lancet. 
2004;363:768-774. 

 (36)  Marler JR, Tilley BC, Lu M et al. Early stroke treatment associated with better outcome: 
the NINDS rt-PA stroke study. Neurology. 2000;55:1649-1655. 

 (37)  Graham GD. Tissue plasminogen activator for acute ischemic stroke in clinical practice: 
a meta-analysis of safety data. Stroke. 2003;34:2847-2850. 

 (38)  Katzan IL, Hammer MD, Hixson ED, Furlan AJ, bou-Chebl A, Nadzam DM. Utilization of 
intravenous tissue plasminogen activator for acute ischemic stroke. Arch Neurol. 
2004;61:346-350. 

 (39)  Kwakkel G, Kollen BJ, Krebs HI. Effects of Robot-Assisted Therapy on Upper Limb 
Recovery After Stroke: A Systematic Review. Neurorehabil Neural Repair. 2007. 

 (40)  Mehrholz J, Werner C, Kugler J, Pohl M. Electromechanical-assisted training for walking 
after stroke. Cochrane Database Syst Rev. 2007;CD006185. 

 (41)  Wolf SL, Winstein CJ, Miller JP et al. Effect of constraint-induced movement therapy on 
upper extremity function 3 to 9 months after stroke: the EXCITE randomized clinical trial. 
JAMA. 2006;296:2095-2104. 

 (42)  Dromerick AW, Lang CE, Powers WJ, and et al. Very early constraint-induced 
movement therapy (VECTORS): Phase II Trial Results. Stroke 38, 465. 2007.  
Ref Type: Abstract 

 (43)  Yadav JS, Wholey MH, Kuntz RE et al. Protected carotid-artery stenting versus 
endarterectomy in high-risk patients. N Engl J Med. 2004;351:1493-1501. 

 (44)  Gray WA, Hopkins LN, Yadav S et al. Protected carotid stenting in high-surgical-risk 
patients: the ARCHeR results. J Vasc Surg. 2006;44:258-268. 

Stroke QUERI Strategic Plan 28



 (45)  Hofmann R, Niessner A, Kypta A et al. Risk score for peri-interventional complications of 
carotid artery stenting. Stroke. 2006;37:2557-2561. 

 (46)  LoGerfo FW. Carotid stents: unleashed, unproven. Circulation. 2007;116:1596-1601. 

 (47)  Mas JL, Chatellier G, Beyssen B et al. Endarterectomy versus stenting in patients with 
symptomatic severe carotid stenosis. N Engl J Med. 2006;355:1660-1671. 

 (48)  Ringleb PA, Allenberg J, Bruckmann H et al. 30 day results from the SPACE trial of 
stent-protected angioplasty versus carotid endarterectomy in symptomatic patients: a 
randomised non-inferiority trial. Lancet. 2006;368:1239-1247. 

 (49)  Samuelson RM, Yamamoto J, Levy EI, Siddiqui AH, Hopkins LN. The argument to 
support broader application of extracranial carotid artery stent technology. Circulation. 
2007;116:1602-1610. 

 (50)  Hobson RW, Howard VJ, Brott TG, Howard G, Roubin GS, Ferguson RD. Organizing the 
Carotid Revascularization Endarterectomy versus Stenting Trial (CREST): National 
Institutes of Health, Health Care Financing Administration, and industry funding. Curr 
Control Trials Cardiovasc Med. 2001;2:160-164. 

 (51)  Executive Committee for the Asymptomatic Carotid Atherosclerosis Study. 
Endarterectomy for asymptomatic carotid artery stenosis. JAMA. 1995;273:1421-1428. 

 (52)  Redgrave JN, Rothwell PM. Asymptomatic carotid stenosis: what to do. Curr Opin 
Neurol. 2007;20:58-64. 

 (53)  Bots ML, van der Wilk EC, Koudstaal PJ, Hofman A, Grobbee DE. Transient 
neurological attacks in the general population. Prevalence, risk factors, and clinical 
relevance. Stroke. 1997;28:768-773. 

 (54)  Dennis MS, Bamford JM, Sandercock PA, Warlow CP. Incidence of transient ischemic 
attacks in Oxfordshire, England. Stroke. 1989;20:333-339. 

 (55)  Fratiglioni L, Arfaioli C, Nencini P et al. Transient ischemic attacks in the community: 
occurrence and clinical characteristics. A population survey in the area of Florence, Italy. 
Neuroepidemiology. 1989;8:87-96. 

 (56)  Kidwell CS, Alger JR, Di SF et al. Diffusion MRI in patients with transient ischemic 
attacks. Stroke. 1999;30:1174-1180. 

Stroke QUERI Strategic Plan 29



 (57)  Johnston SC, Gress DR, Browner WS, Sidney S. Short-term prognosis after emergency 
department diagnosis of TIA. JAMA. 2000;284:2901-2906. 

 (58)  Johnston SC. Clinical practice. Transient ischemic attack. N Engl J Med. 2002;347:1687-
1692. 

 (59)  Wu CM, McLaughlin K, Lorenzetti DL, Hill MD, Manns BJ, Ghali WA. Early risk of stroke 
after transient ischemic attack: a systematic review and meta-analysis. Arch Intern Med. 
2007;167:2417-2422. 

 (60)  Lavallee PC, Meseguer E, Abboud H et al. A transient ischaemic attack clinic with round-
the-clock access (SOS-TIA): feasibility and effects. Lancet Neurol. 2007;6:953-960. 

 (61)  Rothwell PM. Observational comparisons of different clinical services. Lancet. 
2007;369:254-255. 

 (62)  Jones, WJ, Subrumanian U, Damush T, Plue L, and Williams LS. Control of 
hypertension after acute stroke. Stroke 37, 2. 2006.  
Ref Type: Abstract 

 (63)  Cheng EM, Asch SM, Brook RH et al. Suboptimal control of atherosclerotic disease risk 
factors after cardiac and cerebrovascular procedures. Stroke. 2007;38:929-934. 

 (64)  Whitson HE, Pieper CF, Sanders L, Horner RD, Duncan PW, Lyles KW. Adding injury to 
insult: fracture risk after stroke in veterans. J Am Geriatr Soc. 2006;54:1082-1088. 

 (65)  Horner RD, Swanson JW, Bosworth HB, Matchar DB. Effects of race and poverty on the 
process and outcome of inpatient rehabilitation services among stroke patients. Stroke. 
2003;34:1027-1031. 

 (66)  Charbonneau A, Rosen AK, Ash AS et al. Measuring the quality of depression care in a 
large integrated health system. Med Care. 2003;41:669-680. 

 (67)  Charbonneau A, Parker V, Meterko M et al. The relationship of system-level quality 
improvement with quality of depression care. Am J Manag Care. 2004;10:846-851. 

 (68)  Damush TD, Jia, H., Ried, L. D., Qin, H., Plue LD, and Williams, L. S. Case-finding 
algorithm for post stroke depression among patients in the veterans health 
administration. In Review .  
Ref Type: Generic 

Stroke QUERI Strategic Plan 30



 (69)  Ried, L. D., Jia, H., Qin, H., Wang, X., and Duncan, P. W. Abstract. HSRD Annual 
Meeting . 2004.  
Ref Type: Generic 

 (70)  Jia H, Ried LD, Wang X et al. Geographic variation in post-stroke depression among 
veterans with acute stroke. J Rehabil Res Dev. In press. 

 (71)  Schwamm LH, Pancioli A, Acker JE, III et al. Recommendations for the establishment of 
stroke systems of care: recommendations from the American Stroke Association's Task 
Force on the Development of Stroke Systems. Stroke. 2005;36:690-703. 

 (72)  Alberts MJ, Hademenos G, Latchaw RE et al. Recommendations for the establishment 
of primary stroke centers. Brain Attack Coalition. JAMA. 2000;283:3102-3109. 

 (73)  Alberts MJ, Latchaw RE, Selman WR et al. Recommendations for comprehensive stroke 
centers: a consensus statement from the Brain Attack Coalition. Stroke. 2005;36:1597-
1616. 

 (74)  Joint Commission on Accreditation of Healthcare Organizations . 11-4-2007.  
Ref Type: Electronic Citation 

 (75)  American Stroke Association. Get with the Guidelines. 
http://www.strokeassociation.org/presenter.jhtml?Identifier=3002728.2006 . 2006.  
Ref Type: Electronic Citation 

 (76)  National Stroke Strategy. 
http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyand 
guidance/dh_081062 . 2007.  London: Department Health.  
Ref Type: Electronic Citation 

 (77)  Lindsay P, Bayley M, McDonald A, Graham ID, Warner G, Phillips S. Toward a more 
effective approach to stroke: Canadian Best Practice Recommendations for Stroke Care. 
CMAJ. 2008;178:1418-1425. 

 (78)  Bates B, Choi JY, Duncan PW et al. Veterans Affairs/Department of Defense Clinical 
Practice Guideline for the Management of Adult Stroke Rehabilitation Care: executive 
summary. Stroke. 2005;36:2049-2056. 

 (79)  Duncan PW, Zorowitz R, Bates B et al. Management of Adult Stroke Rehabilitation Care: 
a clinical practice guideline. Stroke. 2005;36:e100-e143. 

Stroke QUERI Strategic Plan 31

http://www.strokeassociation.org/presenter.jhtml?Identifier=3002728.2006
http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyand


 (80)  Adams RJ, Albers G, Alberts MJ et al. Update to the AHA/ASA recommendations for the 
prevention of stroke in patients with stroke and transient ischemic attack. Stroke. 
2008;39:1647-1652. 

 (81)  Adams RJ, Chimowitz MI, Alpert JS et al. Coronary risk evaluation in patients with 
transient ischemic attack and ischemic stroke: a scientific statement for healthcare 
professionals from the Stroke Council and the Council on Clinical Cardiology of the 
American Heart Association/American Stroke Association. Stroke. 2003;34:2310-2322. 

 (82)  Goldstein LB, Adams R, Alberts MJ et al. Primary prevention of ischemic stroke: a 
guideline from the American Heart Association/American Stroke Association Stroke 
Council: cosponsored by the Atherosclerotic Peripheral Vascular Disease 
Interdisciplinary Working Group; Cardiovascular Nursing Council; Clinical Cardiology 
Council; Nutrition, Physical Activity, and Metabolism Council; and the Quality of Care 
and Outcomes Research Interdisciplinary Working Group: the American Academy of 
Neurology affirms the value of this guideline. Stroke. 2006;37:1583-1633. 

 (83)  Gordon NF, Gulanick M, Costa F et al. Physical activity and exercise recommendations 
for stroke survivors: an American Heart Association scientific statement from the Council 
on Clinical Cardiology, Subcommittee on Exercise, Cardiac Rehabilitation, and 
Prevention; the Council on Cardiovascular Nursing; the Council on Nutrition, Physical 
Activity, and Metabolism; and the Stroke Council. Circulation. 2004;109:2031-2041. 

 (84)  Chobanian AV, Bakris GL, Black HR et al. Seventh report of the Joint National 
Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure. 
Hypertension. 2003;42:1206-1252. 

 (85)  Fuster V, Ryden LE, Cannom DS et al. ACC/AHA/ESC 2006 Guidelines for the 
Management of Patients with Atrial Fibrillation: a report of the American College of 
Cardiology/American Heart Association Task Force on Practice Guidelines and the 
European Society of Cardiology Committee for Practice Guidelines (Writing Committee 
to Revise the 2001 Guidelines for the Management of Patients With Atrial Fibrillation): 
developed in collaboration with the European Heart Rhythm Association and the Heart 
Rhythm Society. Circulation. 2006;114:e257-e354. 

 (86)  Standards of medical care in diabetes--2007. Diabetes Care. 2007;30 Suppl 1:S4-S41. 

 (87)  Third Report of the National Cholesterol Education Program (NCEP) Expert Panel on 
Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult 
Treatment Panel III) final report. Circulation. 2002;106:3143-3421. 

 (88)  Estes NA, III, Halperin JL, Calkins H et al. ACC/AHA/Physician Consortium 2008 clinical 
performance measures for adults with nonvalvular atrial fibrillation or atrial flutter: a 
report of the American College of Cardiology/American Heart Association Task Force on 

Stroke QUERI Strategic Plan 32



  

Performance Measures and the Physician Consortium for Performance Improvement 
(Writing Committee to Develop Clinical Performance Measures for Atrial Fibrillation): 
developed in collaboration with the Heart Rhythm Society. Circulation. 2008;117:1101-
1120. 

 (89)  Bandura A. Social foundations of thought and action: A social cognitive theory. 
Englewood Cliffs, NJ: Prentice-Hall; 1986. 

 (90)  Titler MG, Everett LQ. Translating research into practice. Considerations for critical care 
investigators. Crit Care Nurs Clin North Am. 2001;13:587-604. 

 (91)  Rogers EM. Diffusion of Innovations. 5th ed. New York, NY: Free Press; 2003. 

 (92)  Lorig, K. R. and Fries, J. F. The Arthritis Helpbook. 4th. 1996. Reading, MA, Addison-
Wesley Publishing Company.  
Ref Type: Pamphlet 

 (93)  Lorig KR, Ritter PL, Laurent DD, Fries JF. Long-term randomized controlled trials of 
tailored-print and small-group arthritis self-management interventions. Med Care. 
2004;42:346-354. 

 (94)  Wagner EH, Austin BT, Von KM. Organizing care for patients with chronic illness. 
Milbank Q. 1996;74:511-544. 

 (95)  Wagner EH. Chronic disease management: what will it take to improve care for chronic 
illness? Eff Clin Pract. 1998;1:2-4. 

 
 

Stroke QUERI Strategic Plan 33


	Org Chart  12.04.08.pdf
	Slide Number 1




